IQ" II  CLASSICAL TREATMENT OF THE FIRST AND SECOND LAWS.
Now suppose, instead of a single cycle, we take two working substances S± and &, one performing a cycle between the temperatures / nd t and the other performing a cycle between t2 and 4? so that 1         ~                                       the heat Q» given out by S± at tem-
perature t% is absorbed by S% at that temperature. This combinations of two cycles is represented graphically by a figure like Fig. 4, and since its only ultimate effect is to take a quantity of heat Qi from the .source at temperature t± and give a quantity of heat QB. out to the refrigerator at tB its efficiency must be equivalent to that of a single
cycle  acting between t± and tB. Thus
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and therefore for all values of tv i2 and
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"Now let ^3 be put equal to a constant C while ^ and #2 are left variable. Under these conditions the constant temperature tB may be omitted from the expressions f(tvt$) and f(t2,tB), and these expressions may be written 'gp(^) and <p(t%} respectively, that is
(19).                          % = f(t»ti*
28. Absolute Temperature. The form of the function y(i) will depend on the scale of measurement of temperature intervals. We may therefore chose this scale so that y(f) is proportional to the temperature T, or (p(0 = kT, where h is constant. If this assumption be made, T is said to be the absolute temperature, and the equation gives
Hence we have the following definition.
The absolute temperature is a quantity defined by the property that the absolute temperatures of -two bodies are proportional to thereverse transformation. Hence the source receives more heat than, it loses, and since no work is performed on the whole, this heat must be taken from the refrigerator. Thus heat passes from, a colder body (the refrigerator) to a hotter body (the source) without work being absorbed. But this is contrary to Clausius' axiom. Therefore M cannot be more efficient than N. By similar reasoning we may also show that all reversMe motors working "between the same temperature ham the same efficiency.
